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aditow ots oe compounds.peae n submplted ohisveriod wae.riastwreib -ubtted am ecath se ofdcompo sition a

of the originol supply prior to testing, or bemause additional quantities were required. We have received
biological testing data for 41 compounds during this same period, and now have demonstrated activity in
three of our four primary targe: classes (no phthaiocyanines have been tested for efficacy at this point). These
results are shaping our current synthetic program.
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L INTRODUCTION

This report documents our efforts during yoar 2 (9 Mauch 1991 -8 Manh 1992) on Contirct No.

DAMDI 7-90-C-001 I to identify new and improved prophylactic agents against the toxicity of cyanide. The

synthetic effort encompassed the three areas described in the previous annual report, the detailed rationale

for which is fully deii'neated in the original proposal (Southern Research Institute Proposal No. 8-483;

USAMR~DC Proposal Log No. 18323006): (i) polysulfides and other sulfur-rich compounds which can mediate

cyanide detoxification through their interplay with rhodanae and other mammalian sulfur transferaMe

systems; (iii) polycarbosyl-containinS compounds which can provide multiple sites for cyanohydrin formation.

one of the key detoxiracation routes of pyruvate and related compoumds; and (iii) heteroaroundc compounds

capable of undergoing cyanation, thereby removing cyanide. We also report our im~tial investigation into a

novel claws of Proizi-.izn prophylactic substances, phthalocyaiiines and porphyrins, which can sequester

cyanide through complexation with the constituent metal ion

This report compiles the synthetic procedures described in reports submitted for quarters 5-8 of this

contract. We have als collipted structures of all compounds supplied for testing with their corresponding

identification numbers and,. wheom available, biological test data Experimental procedures ame provided

following each !action outlining the syntheses.

The following instrumentation niethds and procedures were used. All solvents and materials were

reagent grade and were either used as received or purified as required. 'H NMR and 13C NMR spectra vnere

run with a Nicolet NMC NT300 ND spectrometer operating at 300.65 Mhz with tetramethytailane as an

interal reference. Chemical shifts (5) for anultiplets were measured from the appropriate ceatems The ms

spectral data ware obtained from a Vuian MAT 311 A mansi spectrometer in fast atom bombardinent (FAB)

or electron-impact (El) mode (direct probe temperature 20 *Q. as indicated. Infrared data were obtained

with a Nicolet 10-MX spectrometer. to most cases only strong or medium peaks in the 1900-6W0cm' range

wer. reported. UV absorption *wspca were determined in the appropriate solutions (PH 1 (0.1 N HC!). pH

7 buffer, and pH 13 (0.1 IV N*OH)j with either a Caor 17 specurmeter or a Perkin-Elmer Model L~mbda 9

LJV/VIS/NIR spoctrophotosoeter. ldelti&g point data was obtained With a Mel-Tamp Capillary Meltin Point

appsaraus, and all melting points are uncorrected Elemental analysis data vee obtained fronu either an in-

house Perkin Elmer Model 240 Ellemental Anailyzer or from Atlantic Microlab of Atblna, Cergria.
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Dwin this rempo period we of two now N-•ldzy quawrmory ulf which can form covalent

adductsa with cynide.1-' The syaztbs of these cowpounds was prompted by the activity da trepod for

a previously submitted derivative. SRI 7726 (BM 07230). The structure of these compounds ah shown below

(1 and 2Ik both were preped by askylation of the soropriate omime-isilly available N-oxides following

smwdard procedur as rorted earLier. TablO I susamuar the physical properties of the" maw oompounds.

i : I • 3J-M 4lM. a (NCca),m1vft

on

B. N!- Akyl Quateruary Salts. 0

The rive N-alkyl quaternary heterocyclic salts that were submitted this period are depicted below (3-

7). These compounds we prepared becamuse of literature repou that pyridinium salts with Slycosyl

substituents at the I -position and electron withdrawing groups ast the 3-position react rapidly t form stable 1

Scywn adduc.4, Glycosyl bromides were prepared by repoetd procedures," then coupled with the patent

heterocyclic compound. The results and physical properties of th eatt are prwsented in Table 1.
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RAc 02H Sr2 (I
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A Mixture of 2-bro ehyltrimethylamno~as bromide (1.2 naW). 2,6-Wdtdine-N-oxide (8.1

mmol). and 5 niL of water was heated in a flask at 100 -c for s6 h. The UUnreCu bomoethyl compund

was removed by addinlg an additional portion of waUer (10 mL), followed by evaporation under reduced

Prectusi-e This Process was repeated twice. The hitidine which was tornied during the reaction waa removed

by extration with chloroform. The ronmainina prodiact was treated with ethanol. filtered. and the residue

dissolved in boiling ethanol. The solution wasimo trte with activated cwh a, itered, Nodo rhefltrat cooled 0

to get the cryltaifive compound. Tbe product was dried over P,0 5 ubder reduced pressure. Ylseld 68*; mip.

175 TC (Lit 175-5). Analysis fo.- ZuIHsON2BrjHO. Calculated: C. 37.13; HI. 6.23; N. 7.=2 Found: C,

37.14; H. 619; N. 7.15, Macs woc. 289. cation. 79 anion.

Syathoi f Nt- ratj olmehzb-typ~ae dlbroadde.1' A Mi~xture Of 2-

bronioethyltrimethylatmonium walomde (14 aniol) end 4-mnethylpyridia.-N-oxide (32 namol) was refluxed

in saceonitrile (0O nL) on it watkx bath for 10 IL The 2-bromoethyhtrimethylammaoiium bromide slowly *
dissolved and a Light browna )ol-A separated. which was filtered and washed with scesooaile (20 niL) and then

acetone. and crytallized Pi --butano1, followed by drying under reduced pressure. Yield 61%4 mop. 194-

185 *C (Lit 182-190 TC). # 'ysis for C1 1 lLUONBr,

Acetabroino-n-gIocopyraaese used to prepare 3-5 and eacebreme-D)-dhbefmsaee used to prepare0

6 were prepared by the procedure of Haynes and Todd without modirication.4. Chlereawthyl propyl ether

used to prepare 7 was; Prepared by the Procedure of Hlemt et a.

1.3-Disubetitutaed pyridinium halides 3. 3-7 and the kIqWleUahain bromwde 4 were prepared by

treating the parent heterocyclic compound with the appropriate bromid or with chioroinethyl propyl ethe

in reflnuxn acetonitrile using the general procedure of Lovrsey.a1' Products crystalliwd from the reaction

SolutiOni. Names of the compounds are as follows: 3-ecetyl- I-(2,3.4.6-muaesoeyl-A-o-slucopyianosyl)-

pyridiniuns bromide (3); I -(2,3.4.6-tce saeryl-pD-o-iucpyraneyl)isoqiolnum bromide (4); 3-amino-

carbocyl- l-{23,34,6- ce etrl-D-3lucoyhmnw)1)-pyridiniumbnbromid (ft -cct-I-23S-crtPo

ribofuranosyl)pyridinium bromide (A) and 3-aminocwbonyl-lI-(propoxymeshyl)pyridinun chloride (7).

MI. POLYCARDONYL CO*WIOUNDS

A. Derivatives of 4-Pbhnyl-2,4-diamobutyirc Acid.

0 0 00 S



100

Our'260a9W oai r prepAin POlYC~toflYi COMpous as Cytanide ion trams is basd Upon tho stability
&ad facile formation of cyahooydria adduct. During the peat yea, w9 have continued our explortion of

substituted phenylbutyratft resulting from the condensation of thde curespoodin substituted acep•emnooe

with diethyloxalate.I1 The structure of the six additional examoles of this cWlas thi TSe submitted for

screening this period are illusated below. ThIe crboxylate 3 w"J prepare• by hydrolysis of the ethyl ester,

a compound that was described and submitted last year. The physical properties of these compounds are

summarized in Table Z.

1 •~~-clacosY

8: X 4-1O,. Y a H
9: X 3-T. Y -gt

to- X -3-M*O. Y - t

11: X - 3-Cl. Y - Ct

12; X 3-M*. Y - Et

13. X - 3-NMO. Y - it

* 0
3. Derivatives of 3-Pheuyi-2-oxopempleic Acid.

As a second class of carboayl-contiining compound capable of cy-T.ide dtoz'ification we chose to

prepare the series of substituted phenylpyruvates shown below. The syuthesis of these substanxce was based

upon literature methods, beginning with a substituted befnzidehyde (EQ. I). Thus the starting adeihyde was
condensed with N-acetylglycine. and the resulting oxazalinone (A) treated with aid to cleave the ring,

yielding the desired pyruvic acid derivative. Table 3 sumcnoaizes the daa obtained for these compouads.

lI, - *-e

I - •--o
Lb I - 4-F

Wt Z - L4-OWF

t: I - 4-"

0'•

I i - Ill i I I I IISI . S H



XPnIMINTAL SIMON FOR PA" iML

Genral Procedre for the Pre"atlon of Sevbtibtd-pblujr-L,4-dlkmDtyrnt Esters.

Freshly cut Na (1.2 S, 0.0321 I-atom) WU added to tON (100-LmL) n No in a .00-mI. 3-neck

flask equipped with a mechanical stirrer, a ground Blau stopper, and a sas inlet tube. The mizrdare was stirred

until the Na had completely dissolved, then equimolar amounu (0.05 mole each) of diethyl oxalate and the

appropriate aetophenone were added. The reaction mixture was stirred for 3 h, ratulting in the formation

of a thick slurry. If the thickness of the slurry interfered with srrin more EIOH was added. The slurry

was suction fitered and washed with anhydrous EtOK until the wash solvent was colorless and the salt

relatively dry. The salt was then added to H3O. and the resulting suspenin wa acidified to pH 5 by the

dropwise addition of glacial AcOH with stirring. The resulting lighter-colored solid was filtered and dried

in vacuo. When required, the compounds were further purified by adding to HS0, reacidifying with AcOK

to pH 3. and drying in yacua.

Ethyl 4-(3-fluorophemyl)-2,4-dloxoumtyate. Mp 56-57 'C; NO (FAB) m/e 239 (M + 1); 1R (Kir)

3098.8. 2995.6. 1742.8. 1621.4. 1609.3. 1579.4, 1447.6, 1269.3, l251.4, 1131.6, 1137.4. 1024.1, 774.3 cm", '

HNMR (MerSO-de) £ 14.60 (br , i. H-4). 7.94 (d. 1. H-61). 7.87 (d, I. H-5), 7.63 (in, I. H-2"), 7.58 (i. 1.

H-41), 7.13 (s, 1. H-3), 4.32 (q. 2, -OCHCHs), 1.33 (t, 3, -OCHjCH3 ), also very weak multiplets at 4.61.

4.21. 1.26 for the unenolized tautomer. Anda. Ciacd. for CuH,1 O4: C, 60.50; H, 4.62. Found: C, 60.56; H,

4.69.

Ethyl 4-(3-methoxypheayl)-2,d-dloxoabtyrete. Mp 53-34 C; MS (FAB) m/e 251 (M + I); IR (KBr)

3132.4. 3089.9, 3000.0, 2845.6. 1742.4. 1595.6, 1580.0, 1470.0, 1185.2,1135.6,1021.4, 772.9, .m-l- I HNMR

(MeoSO-d) S 14.70 (br s, i, H-4), 7.65 (d, 1, H-6). 7.51 (s. 1, H-2). 7.4. (d, I, H-51, 7.27 (i. 1. H-41), 7.08

(br s, 1, H-3), 4.32 (q, 2, -OCH3CHs), 3.835 (s, 3. -OCHI). 1.33 (t, 3. -OCHCHs), also very weak multiplet

at 4.60 for the unenolized mutomer. Anal. Calcd. for C, 5H140: C, 62. 40: I, 5.60. Found: C, 62.34; H. 5.78.

Ethyl 4-(3-chleropboayl)-Z,4-dlexobutyrnte. Mp 55-57 "Cý NM (FAB) m/e 255 (M+l) IkR (KBr)

3120.9, 3100.0,3016.6,2999.8 2950.1, 2917.6, 1975.0, 1732.4, 1626.9. 1607.9, 15.8, 1560.7, 1363.7, 1276.8,

1271.6. 1267.0, 12-23.9. 769.2 cm"t, I HNMR (Mes50-d.) 6 14.30 (br s. 1, H-4), 8.06 (a, I, H-2'), 8.02 (d. I,

H-6"1, 7.76 (%M, :. H-4^), 7.60 (t. i, H-5), 7.09 (br s, 1, H-3), 4.32 (q, 2, -OCN*CNl). 1.33 (t, 3, -OCH2CHS).

also very weak multiplets at 4.62, 4.19, 1.22 for the unenolized tautomer. Amd. Calcd. for CL3 H IICIO,: C.

56.69; H. 4.33. Found: C, 56.56; H, 4.30.
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E thyl 4-(3-.aspbamyl)-2,4-1em atyise. Mp 73-74 "C MS (FAB) m!/ 266 ( + 1); W. (MP)

3073.9, 2993.5. 1735.7. 1614.0, 16040, 1530.3, 1477.2, 1366.0. 1349.8, 12723.1 130.7, 1072.6, 1019.2. 781.5,

714.1. 673.4 cm't; 1 HNMR (MaSO-4d) 58.71 (a, 1. H-2). .51 kai. 1. H-61). 8.531 (s, 1, H-4'), 7.87 (t, 1,

6 H-Sj, 7.38 (br s, 1, H-3), 4.35 (q, 2, -OCHMCHI), 1-33 (4, 3, -OCHxCM&5 , also ve:y we•k mutiDplets at 4.73.

411.25, 1.25 for bhe unenolized musoemer. Anal. Calcd. for CuH 1iNOI. C. 54.34; H, 4.15; N, 5.218. Found. C,

I4.26, H. 4.16; N, 5.14.

Ethyl 4-(3-manthylpbeuyl)-2,4-dloxozabarate. Mp 37-39 "C; Mh (FAR) ro/e 235 (M + I) Y.M (KBr)

"2987.5.13976.2, 1729.13 1627.3, 1597.9, 15912, 1579.2. 1518.2, 1511.5, 1470.9, 1444.2, 1364.8. 1270.7, 1257.7.

1175.35.11,5.6, 110.2. 1085.5. 1029.0. 867.9. 770.2. 628.1 cm" I HNMR (Me*O-dV S 7.82 (br a, 1, H-2'),

7.80 (d, 1. H-61), 7.45 (m. 1, H-5$). 7.45 (m. I, H-4'), 4.40 (br s. 2, H-31). 4.27 (q, 2, -OCHSCHS), 2.19 (a.

3, CH,-3p), 1.29 (t, 3. -OCH8CH), also very weak multiplet at 6.90 for the uaneolized mautomer. Anal.

Caicd. for CISHK1 04: C, 66.67; H, 5.98. Found: C. 66.7C; H, 6.04.

Syutnass1 of Seafstated Phmayl IPruvalas (3-Pbeayl-2-oxopopl~oates).

A solution of N-acetylglycine (7.0 S, 60 rmol) in 20 mL acetic acid and 21 mL acetic anhydride

containing sodium acetate (14.4 g, 176 rmol) and 64 mmol of a substituted bonzadehyde was stirred at 100

"C for 2 hrs. After the solution was cooled to 10C, 100 mL H20 was added with vigorous stirring. The* 0
resultins precipitate (A) was collected by filtration.

A solution of A in 150 mL HOAc was heated to 00 C. Five mL HIO was added and the solution

stirred at 100 "C for 15 min. Upon allowing the solution to cool slowly to room temperat'Jr. a precipitate

formed (B). In some cases, no precipitate formed; the solution was then spped to drynes to obtain B.

A suspension of B in 150 aL 3N HCI stirred at reflux for 7 hrs. After the mixture was cooled to 0

"C. the product C was cole,-o.- ;,) filuttion and •auhed with cold H30 and dried under vacuum.

(4-Nltr*Vheeyl)pyrsivc acd (el-. pii.-Laily in onotized form).

M.p. 132-14 "C MS (neg. fab) m/e 208 (M - l) MR (KBr) 3475.7, 34732, 3075.0, 1975.0, 1765.0,

1611.4, 1591.7, 1512.5, 1446.6. 1324.6. 1316.4, 1244.4, 1205.1, 375.36, 862.92 cm, -H NMPR (M.,SO-d) I

13.60 (br s. IH, H*) 10.26 (br s, IH, H+), 8.19 (a. 2H, H-31. 7.91 (m, 2H, H-21), 6.54 (a, IH, H-3). There

was also a small signal (1/14 the intensity of the peak at 6.54) at 4.38 for the uneoolizd tautomer. AxWa. cdJ

for CtH7 NO: C. 53.67; H, 3.35; N, 6.70. Funnd: C, 3.54; H. 3.32; N, 6.55.

(4-iBryophbayl)pyvuvlc add (exists primarily in enolized form).

I

I



13jM p 177- l15 OC MS (aef FAN) m./ 242•(M - Ik 11 (K.) 3457.3463. S !30.9, !MPSA 1649.5,

1444A 1219.7, 1200.0. 1074.9 ca"- IK NM (I60W-. £ 13.26 (br a. WI). 9.48 (bi a, Ill HO, 7.71

(m .2, H-3'), 7.53((m. 2K, H-2"), 6.37 (z, IH, H-3). Tberha s ema itapi (1/14 the iummty of tio peak

at 6.37) at 4.15 for the unaoliud IRUomw. Andl. cad for CgH2býO C, 44.44; H, 2.48. Found C, 44.49,

H. 2L87.

(4-Cbiorophemyl)pyovic add (exists primarily e*oLiznd fotn).

Mp 183-187 "C, MS (meg FAR) m/t 197 (M - I) IR (Kbr) 3465.9, 1911.3, 1679.1, 1664.2. 1436.1,

1409.5, 1223.2, 1201.5. 1038.7. 867.55. 821.10 cm"• 'H NWMP, (s2SO-d) 6 13.31 (bra , 11, f.*), 9.47 (br

s, IH. fH), 7.78 (m. 2HN, H-3'). 7.40 (m, 2H. H-2'), 6.39 (s. IH. H-3). Th wo a smafl aiDa (1/14 the

intensity of the peak at 6291 at 4.18 for the unnoLimd lautomer. Anad. cacd for C*HC10S C. 34.41; HK

3.53. Fouad: C, 54.08; H. 3.43.

m

* . .... . . . . . . .
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TABLI V 4-MUIYL-2A-J3IOXOBITTYRAT&iS

Vemesta Aa~iym

Molecuatr Formula Found
structure No. Yie', % Mp.. "C (Formula WL) %C %H %NI• . . .. I,

3 75 110-113 C5IINW• $4.34 4.13 5.2
,,(263.22) $4.22 4.34 5.42

9 69 56-7 CLu1O 4  60.5 4.62
(239.21) 60.56 4.69

10 38 53-54 C$H4& 62.40 5.60
(250.25) 62.4 5.78

11 69 55-57 Ca1lfC1O4  S6.69 4.33
(254.74) 56.56 4.30

12 35 37-39 CISHMO4  66.67 5.9"
(234.25) 66.70 6.04

13 83 73-74 CSH,11NO, 54.34 4.15 n.21
(265.22) 54.26 4.16 5.14

TABLE 3. 3-PHMNYL-2-OXOPROPIONAT:S.

Elanuml Agalym

Molecular Formula Found
Structure No. Yield, % M.p., OC (Formula WL) %C %H %N

14 89 I82-184 CV4?N0 51.67 3.35 6.70
_________ ________ ________ (209.137) _ _ _ _ _ _

is 12 177-185 C.•)iOS 4.44 2-88
(243.06) 44.49 2.87

16 94 183-187 C*Hy7C10 $4.41 3.53
(19".61) 54.08 3.43

17 66 151-156 L4RJI.Os 59.34 3.85
(12.u5) 59.46 3.88

18 60 141-143 CgHA 65.85 4.88
(164.16) 66.02 5.07

19 Pumhawd 204-205 C. 04 60.00 4.44
from Akrichh (180.16) 'j.00 4.45

20 66 175-182 C HO-4 8.93 $.36
(224.21) _ 58.91 5.42

21 81 180-115 61.5 .5.19
(194.19) h1i.90 5.27



IV METAL CCNMIE

As discan in dmitl in Quarterly Report 7. we Itsve asbae Wea a synt•* pop 10 6Wc

•) th, utility ofporphyr-in tandphthalocynines fro cyanide am osaism Briefly, owprAnfoe pro a fi c h:c

is that the toxicity of metal ioks which have a high affinity for cyanide and effectiely eqw w it inwe,

can be reduced sufirmetly if suiable wasr soluble complexes can be prepared. Th11M sAmple EDTA

complexes of cobalt as alredy employed as cyanide antidotes in several couatriee. reinforcing our belief that

further investigation of this concept is warranted This report period, the two plitbalocyani'e complexes

depicted below were prepared and submitted for screaiag sral additioal examplesr ax is vatom Ist"

of prepvamoam and will be subaitted shatly.

00

*..

U 3

I[XPRIMI'TAL sECToI FOR PART IV.

Sytbeds of FO(U) Stlfet.alecyale.3

The monosodium sat of 4-suifopilthatic acid (0.04 m), ammonium chloride (.023 a), in (0.25 m),

ammoaium molybdate (.0002 in), and iron sulfate (.312 m) wen pround together. Nitrobeamm (10 mL) wa

bhated to ISO )C in a &hree neck fluk fitted with condenser and tbermometer. The solid mixture was added

slowly with stirring while keeping the temper•ture bet 160-190 "C. The hteroeneom mixture was

hested 6 h at 180 OC. The crude product, a solid cake, was grounded and washed with methaol until the

nitrobaen e f'ltrate was no loqer discolored. The remaining soW was added to 275 mL of IN HC saturted

with todium chloride. TUh solution an accompanying undinolved maeria we briefly beated to boin&

cooled to room temperatm, and filtered. 7The resulting solid was dissolved in 200 mL of 0.1 N NeOH. The

* o!u,,n wa hcntd to S*C and imloiubie impurities wee immediately separae by rdtbatioa Sodium

W
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chloride (I358) was added to do solutiom. At this point some of tde sd product precip••amd. The satrry

was ag heated amd st, red at go C until anmoaa evoiuoa stopped The produt was obained by

filtradon. T"" s wus washed with 30% quem acoho until the rdtm wa chloride f(e. The prod ct

ww refluxad for 3 h in 100 mL of absoluts akohaL The pare product wo obtmined, filtered, and dried

Overnight In varmo over PA0.

Analysis Wfm sm M', 977. M - Na. 95S; M - 2N& 933, M - JSNa. 911. M -4Wk, 8. Ca% W for

CvH&sN#O1 @S4 Na4FO.3H40 (FW 1032.6). C, 37.20: H, 1.95; N. 10.85. Fowd C, 36.2; H. 1.95; N, 11.00.

Systbesi of Cobalt Salfegitbtleyalne.Is' The monomodium salt of-suifophthafi acid (0.04 foe).

ammacum chloride (0.23 mol, uea (0.2,5 "o). ammomiumm molybdate (0.A002 mo), tad cobalt sulfate (0. 12

aol) wera ground tet and bested to 120-140 'C for 30 m; subseqmetly. the temperature wa raind

to 10-200 °C for 4 h. The realting residue was powdered and them added to a saturated solution of Kea

in IN HCI (300 mL). This solutioa was bested to 70 "C. cooled to room temperature, and filtered. The

ruesdu was dissolved in O.IN NaOH bolutiom (250 mL), beated to 80 C and filtered quickly. Na"I (123 g)

was added to the filtrate, which was reheated to 30 C* for 2 h. The product precipitatd after cooling. and

wa fitered. washed with 30% ethaol until chloride free. then refluxed fcr 4 h in ab•olute alcohW (50 mL).

After another rtnution the product was dried under reduced pream ovr PA. Yield 72%. Analyash for

CHsHJi'W&OuS.Na4 Co,2H2O (FW 1015.67). Calculund: C, 37.52; H. I.5 N. 11.03. Found: C, 37.14; H,

1.69; N, 11.43.

V. SULFUR-CONTAAND'G COMPOUNDS

A. Dbssftd &d Related Cmpetad
Continuing work reported in the Annual Report for year 1, the following two disulfide (24, 2S) were

prepad according to methods shown in the accompanying schem and submitted for testing this period.

Both compounds won agreedy known from the patent literamu. Physical daz is reported in Table 4.

a o 0

/'

Kg m w
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CX) ~ ~ThPrimary &"rU Of Our *Mt this repot perISOd bm ismld xyadesi Mad uf oef

hiulfagW e sand thLo=aNt~ speci whkh. as already matioesd a"t 00 desseify cymakie thraOu hauscsl

with the MaMMalisa sulurtuamerue pubhway. to parcwtcla. tlsem COMP act M uuesau =bs i

rhodasee-pronmot reactwIoM. in the daiosulfoasl group, we lem submusaid asa noelt a3entg designed foe

this purpose. whose structures ane given below.

3s: I - Cgs
27: It M C318cxe

30- Ra 4-Meft 36 0
31: 3 - 4-bafh
2 . It 4-j-DUftl
33: 2 O -naphbhyl NC CBS

These Compounds were prepared by treatment of the corresposdigg mdloayl chlorides with sodius

SulIdeO as dincribed in the literature.' In addition to the Submitted onupounft, Seveal thiosulfoues wure

* ~p~repae as intreactble mixtures which coul not be purified. Table S mum ineus the properties of the

submitted thiosulfonaste

C. Thlesulfates.

The ran thiosulfates preared in this Program were MMt~OCOIC AMin-substituted derivatives,

formed by treatmen of the correspoading bromosLkylamine with MSgM6 iuM hufaf . I& a"ddiin S-"Wlo

derivatives of cysteine and peakililanmin were syathesisud by treament of the parent thio writh

chilorcaulfonic widt The barium Salt ofs-sulfoglutathioas wwsilarty prepared, and after puriflcazia use

Converted to the sodium =lt for afficaY testng. The suucture of diem salfane sulfur donor, sand of

additional examples subesquentfy submitted. are summarized in the diepjSS@ below. aOW their pbysW d&M

follow is Table 6.



37: a- 3 48: a ?.a 3

40: .10 4

40: a - .3. I0, aM a Cos
40: a - & so 40- RwRs
4?: a-3. Ir -E 4&: 2 aCIR Pull

0
+ 11 ft 53 3 *me. 3r - H

HNCHCNCHgcRHK
I sc I s 63. Ra - r-
coJIM coWc.OMO G * it CLI - f

&- .z 3J-Pr. r - x
so;3 a no. 3r - N

D. 3-JI-1,2-Didhlel-3-hheuem

TwO routa wone ivesotipd for the proparuzom of the tidle compouudm (Eqa. 0L Ml) Te fim

mctWo coiaktandy produced reduced yieds relative to aethod IML we doe Wantu V eperafa is esw beiag

employed. SO far A SiA&l examPle of this srese (Wvictur 57, Eq.. Ml) Isa been mbakitd, alhoug

prpaaton6 Of Odiiona 8ZaInPW is in Pmrogm D~M for thIs Coapound is smaaraimd ia Tabl 7.

(W1) +eCORN + + SOý K

33

(M CH + 63-S
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SUID4•MJ,'TAL SZiPON FOR PART V.

Sratheel of S,-BWhthemethyldat.w•o (24) la Thus Sbp& SUP 1. 1,3-3k-(bIeatthe)-

aceto . Na metal (23.0 g, 1.00 *-atom) wua added in smal viecas to a well-tirrd solution of bewyl

awreaptan (I11 mL, I tool) in 400 L absoglutm etasol, which wo cooled in an ice both during the addition

of Na. A solution of 1.3-dichloroacetone (63.5 a, 0.5 mol) in 100 mL aboolu ethanol was added dropwise

duuring a 2 h period with continued sdirriz4 and cooling Art.r the addition wa comieted, the reaction was

allowed to stir at 20-25 OC overnight (I8 h). The solvent was evaponaed im m wO, and the reidin was taken

up in 400 mL other and rfitere from inorganic matter. The rdM was washed twice with 100-IaL potio

of H*1, dried over MgSOj. then evaporated in maw to a dark viooadl (104.7 ll. Slop 2. SS-1s(bemzyl-

tbloometyl)hydatoei. The residue from Stop I in 1050 mL absolute othanol was warmed to 60-70 OC with

stirring in an oil ba. A solution of poms&4um cyanide (35 S) is 350 mL H.0 was added followed by 210

a of solid ammonium carbonate. Stirring w continued at 60-70 "C for 24 h. Upon cooling a brown solid

separated and was collected by filtation, then washed with ethaool and H•0 to give 77 3 of light beige solid.

Stop 3. 55. BIs(thlomehyl)khydjtwl (24). A portion (4.0 g) of the solid from Sop 2 was dissolved in 100

m.L of liquid NH2. The solution was treated with small portions •f Na with vigorova stifring until the mixture

0 developed permanent blue color. The blue color was discharged by the addition of ammonium chloride, tame

more ammonium chloride was added (a quantity equivalent to the Na used). The ammonia was allowed to

evaporte at 20-25 *C overnight under a slow stream of N. leaving a solid residue. Column chromatography

(using 60-200 mesh silica gel and elmtion with CHC",-MeOH. 95:5) was USed to obtain sure 24. map, 19•-202

"C. Ana. Calcd for C• lNa0,S2: C, 31.25; H, 4.17; N, 14.51. lound: C. 31.10;, H, 4.M- N, i4.40. Maw

m/: 92, W*. 1H NMR (MerSO-4) S 10.84 (br a. I, NH-3), 7.7£ (s, I. NH-I), 2.80 (d, 2, J - 14. CHfSH)L

2.71 (d, 2, J a 14, CHSH), 2.36 (hr s, 2. SH).

4- Amsio- 1,2-dlethlelane-4-carboxe,/lc Add (25) in Three St•p frao sS-51e(iezltldomethyl)-

bydantole. Ste 1. 2,2-i(b u hle• ethyfl•gycine. Crude 5.S-bis•(bemot-thimo yl)hydantoin (70 g)

(we under synthesis of 24) in 1.75 L of HNO coantsining 215 g of dried Bn(OH)1 was refluxed for 12 daysL

The reection miature was cooled and made smungly acsic with coecewntrud hydrochloric a to dissolve

swended barium salts. The uhdisolved solid was collected by fitratimo nd washed with H30. The solid

was then added to eoamol and the mixture was sumud 20 mmr betore the insoluble was collected giving 43.42 B

x of product. Step 2. I,2-BUathIeees&yl)Slyd-e. A olutido of 41.25 (1 .1• ) W-4'h prodwmti from

1l



20j Sup I in 910 mLL anhydrous Nl was tsd ia t Na meta' in smal pieces wt viLb o n g un t

"MiXZ r developed a pera~aem bite color. The btue color was dischared by dte addition of a small amut

of ammonium chloride. Mom mmonaium chlori, Wuiv•at to the quany of Na umd,. was tens added.

The uamoiam w allowed to evaporm at 20-25 T overniht ud a ow m•s Ns of . The residue was

taken up in $00 mL H,0. and the pH of &0e solution was adjusted to 6 by the addition of dilum HCL The

solution was then extracted with 300 m.L EtO. Tbe ethereal phase was discarded. and the Aqueous phase

contsainin the product was used in Stop 3 which follows. Step 3. 4-Aalae-l.2-dtblolae..ecaexzylkc

Add (25). The aqueous phas, from Stop 2 was added slowly t stirTed 2N 1-K! solution. The excess was

dstoyed with aqueous 10% NHS 50. The solution was extracted with 300 mL E90. and the Squeous phase

was neutralized with concentrat-d NH4OH. The neutral solution was fRlued free Of undiolved mate-ial,

and the fitrato was concent•a ted in vacuo to S00 mL. A yLlow soid e Id out and wu rduwM oft, then

washed with H20 to give 25 as a mooohydrate, mp 165-173 "C dec. Aw.. Cajod for C 4H7NOS-H, C, 6

26.23; H. 4.92; N, 7.65. Found: C. 26.24; H. 4.9. N, 7.79. Mass, m/: 183. M+. 'H NMR (M 7 SO-d)6 7.1

(Or s, 1. NHi). 3.50 and 3.32 (two d. 4, due to nonequivalent CH, Sroupa).

Sodimm Nlethak nfoiothloate (26) a" analogous cempeandsa 27-35 wer propurd by a 6re d

0 general procedure9 . The procedure for the phepaeroon of 29 is given as a typical example. Demsnuulftonyl

chloride (10 g. 57 mraol) wa added dropwise to a stirred solution of NaS9HsO (13.6 1. 57 mmol) in H30

(50 mL.) kept at 95-100 C. The stirred mixture was then refluxed overnight (about 16 h). ITh resulting clear

solution was evaporated to dryness (1 on. roary evaporator. beth 20-2,5 *Q. The dry rsidue was extracted

with hot EtOH and was r=yalized twice from DIOH.

DIsedlu. S.S- 1,2- nthanedlyl B3sthlesmlfats) (34) awd Homolop 37-40. The vaw-dibromoilkane

and two molar equivalents of Na&OS.3HO wee dissolved in EtOH-HO (1:1 by volume, 0 mL per 4.0

mmole of Na&,SO,.HO). The solution was refluxed 2 ha. cooled, and evaporated to drynes. The ruaidue was

recrystallized from E]OH (9.1 by volume).

S4enum S-14-(M•etezycaaheeyl)btytl TbIloofatie (41) a" Soedum S-(7-Caabolyheptyl)

Timevlfate (42). Equinolar amounts of the approriate u-substicated bmo compounds "W Na, i5 .SHO

in HO containing sufficient £tOH to produce a clear solution was refluxed 2 h, cooled, and evaporated in

uacso, The residues wer recrystallimd from HIO by addition of EOOH three or four dtm or until the

precipitated solid was fres of NaBr. Products were dried in va.

0

v - I I II
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Sysmhesh .1 3Ifttmetlmdl S b Sd (43, 4).

A miMtur of michMoec eI or W-eibr om-O-zyiaa (Mi a) and sidium thkimWa (0.2 n) in

50% alcohol (60 mLL) wu rlutedn for 10 asia -2 hr. Solvent was In tdrysu= and 90% a lW added.

followed by wasming to 50 C. On coolis the product sevrmad and fter filtration wu crysmuaid 3-4

tmos from hot aqueou ethanol (90%).
S

ThONs•utf add, 2 en-3$,- l3-pepaPLOM71 @t~r, deed.t m*t (43). Yield 62%; mp 138-40 C.

A#W. cna.d for C.•SHA0S^.tJO C. 10.46; IL x1.75. Fourd C. 10.4 H, 1.69. Ma spc. (M - Na) 303.

T•Urm~r, ad, S..-(O-pb."esle)dAyLs", dis"m aftt (44). Yield 3M%, top. 195-198 "C.

MAx. caiod for C)40S NI .Sh 5 C, 23.94; H. 2.77& Found C. 24.05; H. 2.63. hMa spe ( - MY) 35 1.

(M * Na)* 397.

S-(2-Aalnaestyl)-Thissamfric Acid (45) And $-(3-A epes~yl)-Thlemuifar, Add (47). A

solution of oquimolar amount of 2-bromoethylami hyobromide (for 6) or 3-b1omopropyhmaine S

bydrobfomide (for 7) with MS 1 O5 .6HSO in MeOH (I mL. per m olo Ma3n 0.6H.06) wa kept at 60 *C for

I h. The cooled solutiou depoited the product 4 or 7. Results we itdedsd in Table 2.

Synthesi of 2-Dilthy laseewthaethbleeItmac Add (46"). &

A mature of 2-dimetbylaminoethylhloride hydrochloride and mgnesium thiaulfnts (0.1 a) in

methanol (2.5 mL) was heated on a waw batb at 60-65 "C for 2 L. Methanol was then removed under

reduced p•'esure, leavins a viucou product Aqueous ethtsol (95%) WU added to peucipium the solid

product, which was recTrysaluized from 95% ethanol 3-4 tiame unAl MgCI, free. YwWd 42 asp 160-162 TC

Anal. csicd for. C, 24.96; K& 617; N, 7.27. Found; C, 2.5.0, H. 6.17;, N, 7.03. Mma spec. (M - H)" 111.

S-Salfoeysteie (48), 3-Solfeslkdllawmhn, a&" $-S-lfepaldlmlne (49), trd S-4-Aalmpne syl

Thimalta.sk Acd (S0). These three candidates were prepared by ms of the corrpoding thils with

CMOSO in glacial AcOH as described by Tanaka et a04 T re od procadurm proved to be radily

Glyche, N-NLiy--ef--ytalDb~ Salt, ]Xbydrao (SI) (Sadism

Glntauhesat).

Glumnhion (6.4 mmac) wa added to a reaction mixtum of sodim sulfie (26.0 matol) in 9 msL of

a 0.05 M CuSO, solution adjtamed to pH 10 with cowontrasd snmem . The rectio wa s tired for 2 ,,r

at room temperature and then the mixtir was LWp in the nif i8a am overaight. The iclet (-40 =.I) wa

• [ •• • • •• •

I S -I lSI I i - -0 I i0 0 - .. .. . ... .. "0..... .. .
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concentrated on a rotary evaporat and passd throuh a Column of Dowex 30 V (H* form, 100-200 meahk

2 x 20 cm) with water as el-at TU sham oa Wasnn GSSO. H was apin concentrnatd, trated with 3.0 1

of barium acetae. and dissolved in 25 mJL of wwatr. The resulting precipitate was removed by cntrifuption

and the barium salt of GSSO-H was precipitated from the supoerma t by the addition of 5 volumes of 95%

ethanol. The barium salt was reprecipitated 4 bima with ethanol and was then dned over P20t under

vaCUum. Yield 62%, Anal. cakld for C1 qH1 N5 OVSBa.-2H2 O, C, 21.49; H, 3.42; N, 7.51. Foun: C, 21.51;

H. 3.29, N. 7.02. Masa spec. (M + H)* 524. CM - H)- 522.

Prepantela of Sodium Gletatbleeae

Barium giutathionate (2.50 &) was dissolvd in 20 ml of water and sodium sulfate (0.634 g) was added

at room tmperature Barium sulfam wa removed by filtration and the filtrate fromn dried and stored in the

freemr. (Yield 100%.) Auul. ca=lW for Co,*HiN20,%S2HsO: C, 25.69; H, 4.09, N, 8.99. Found: C, 25.58;

H, 3.77; N, 8.81. Man spec (M - H)" 430. (M + H)* 432. (M - Na) 408. 0

Syxndus of ac-Amiiaam thlnmdate S (Dkate Salts) (52-91).

(a) a-Cierepe."oealtrilo Ky*wucherl

e-Chloropropio•itrile (0. 1 m) was added dropwine to a stirred solution of 0.01 m of sodium methaxide *
in dry methanol (100 mL) at 25 T. After one boar of stifring, the amine hydrochlorkies (0. 11 a) wme added

and the reaction mixture was stirred for 16-24 h at 25 C. The mixture was fidlered to remove WU solLis ad

the solvent was removed from the fdtrate. The resulting residue was triturated with ether and the soi
S

products were carried further without purificaton.

(b) o-AmIdlaloathieslffae.

Theus were prepared for the corresponding a-ckloroamsdine hydrochlorides. a-Chloramidine,

disolved ia 25-30 mL of water, was treated with sodium himoafste and refluxed I hr. ThI raction mixture

was allowed to cool to room temperature, after which the compounds separated and were removed by

fltration. Purifcation by WecryWliz&ioe from ertahal (3 times) was tfolowed by drying under reduced

pressure.

Prepad..m of Ditkleloethloe $7.

(a) 0.003 Mole of ethyl beamoyleet , 0.012 mole of Lawesaoo's reagent, and 0.01 mole of

elemenutl sulfur n 10 mL hydrous toluene wre kept at 110 "Clfor 10 hr After coolin to room tmpeatvre

the mixture was placed on a silica get column ad the toluem was eluted rith petroleum ether/ether (95/5).

• • •• • •4) •
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Tie uwo wu changed so v ~m a gthur/e~he (70/3O) oad tM 1.24ftiob-3-&is *a ieobftdUS I

and CHN unaym coaflhmad cbs ascuwm Yhld& wm uow i ma ano

(b) 0. 1 Mole a(cvineme, 0. 15 mol of alfur. sand 0.043 gdhof liidi was, refluxed foe 21

hms The mamixv wan rhe kept at 3 C for 2 hms to tflw the 1 di6Wob-3-Wm oe = rml~ijn.s
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TABLE 4. DISULFIDES AND RILATrD COhPOUNDS.

E~llmlat AMAySU M

Mogaular Formula Fomd
SrUcmIM No. Yield, % Ncp., "C (Formula WL) %C %H %N

24 45 192-194 CSHSNSOV 31.25 4.17 14.-4
(192.25) 31.2t 4.17 14.44

25 40 175-183 CI4H7NOr5,,H2O 26-23 4.92 7.65
(113-23) 26.13 4.90 7.51

TAIBL S. TRISULPONATMS.

Elemmnttl Analysm
Calod Man (FAB)

Moocular Form-lI Found cation. anio= ,
Structure No. Yield, % M.P., 'C (Formula WL) %C %H %N %S or Mirl

26 74 256-2W60 fS~ s-HO 7.89 3.31 23, ill
____, , (152.16) 7.43 3.27

V 66 2SO-281 C.AOr" 16.21 3.40 23, 125
(1481.111) 16.03 3.A3 S *

2$ 52 310-31 CHo,,SNa 2221 4.35 23. 139
(162.20) 22.31 4.30

29 55 285-286 C@H 5sONa 36.73 2.57 23, 173
(196.22) 36.26 .55

30 298-300 CIHOSa 39.99 3.35 23,117
(2102.2) 39.45 3.34

31 69 0.350 CH 4IDiOpS3N 26.19 1.46 23, 251
(275.14) 25.94 1.52

32 78 325-330 CwIHlOS,Nab 47.60 5.19 25.41 2), - No., 449 g
(22.33) 47.49 5.18 25.41 2), + Na. 495

33 60 314-316 Cmx Sa 411.76 2.16 23. 223
(246-25) 48.71 2.76

34 77 2,300 Cu8 ,S4O4Na, 36.93 2.07 )9O-Na, 367
36.64 2.03 390-2?4. 345 6

35 26 236-238 CUiHUNOAN 44.11 4.18 4.54 M + H. 290
49.15 4.16 4.73

S
_ I .I _ II

5 0 00 0 05 0
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TABLZ 6. THJ ULUAT1U.

I El~aomtl Aauiyu

moawsuw FOrMUla Found
Structure No. Yid.k % M.P., "C (Female Wt) %C %H %N

36 42 260-265 CWS4NAS 8.05 1.00
330(29.28) 1.34 1.31

376431-35CHOSON,1,O 10.91 2.44
S.. (330.32) 10.9. 2.39

38 52 280-284 c*-l4O 14N' 'O 19.36 3.78(374.42) 16.95 3.98

39 68 245-250 CqHOASrNftH 2 O 24.00 4.53
-- (400.45) 24.13 4.59

40 70 172-175 Cw*IONNS.H2O 2S.03 28.33
(428-51) 5.17 5.13

41 57 101-102 4tHtuOSN4IO 26.86 4.88
S... . ._ (268.29) 26.19 4.33

42 36 140-150 CoHUOA•N*-H1O 32.43 5.71
S(29.34) 32.46 5.38

43 62 138-140 CH 4NsS4 0,orO 10.46 1.75
(344.33) 10.34 1.59

44 30 195-198 CA ONS4 0 .5H2O 23.94 2.76
__________(317.42) 24.05 2.63

45 87 194-196 C04NOT 15.28 4.49 8.91
, , (1k. mp 195-196) (157.22) 15.23 4.40 8.75

46 42 160-162 C4 -HfiuNOS 24.96 6.17 7.27
(135.26) 25.00 6.17 7.03

47 60 184-186 CI$,N1VS 21.04 5.30 8.18
(li. MP 189-196) (17112) 21.07 5.33 7.82

40 90 204-203 C0HN0A412 0 16.43 4.13 6.39
(fit. mp 204-205) (219.2• ) 16.73 4.33 6.16

49 71 202-203 CSHItNOV% 26.20 4.84 6.10
(lit. mp 202-203) (229.28) 26.!9 4.64 5.98

so 90 214-216 C0yNOgS 35.10 3.43 6.82
(it. mp 254-255) (205.26) 35.11 3.45 6.66

51 62 CWUNSa3NA.2HsO 25.69 4.09 8.99
(449.38) 25.58 3.7" 8.38

52 4S 154-156 C* ,sm 19.$6 4.39 15.21
S1951 4.33 13

533 74 I 174-175 CH4 1i,%ES 24123 ".013 14.13
(174) (19.27) 24.33 5.02 14.03
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TABLE 6. (Continued)

* Moalwur Formula Found
Strcture No. % Yield M.p.. "C (Formula Wt.) %C %H %bN

54 89 144-145 C4HWN$OS 24.23 5.08 14.13
(164) (191.27) 24.30 5.14 14.03

55 36 154-156 CsHUrN3OSH 20 28.29 5.70 13.19F 149-10 (244.30) 28.27 5.75 13.08

56 7s 154-156 C*HLIN20os 41.52 4.65 10.76
(260.34) 41.69 5.04 10.22

TABLE 7. 3-H-I,2-DrUOLI-3-THIONMS.

Elemrnenl Analyses

Molecular Formula Found
Structure No. % Yieid K.p.. *C (Formula WL) _C _H

57 71 1-421 CVH 51.43 2.86
(210.33) 5V.64 2.86

S

S'-
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VI. SUMMARY

TABLE S. COMPOUNDS SUBMITTED FOR TISNG AS ANTICYAMNI AGENTS
CONTRACT NO. DAM)I7-.-C4S11I

9 MARCH 199I - 17 MARCH 192
*____(STRUCTURES 

SH3)WN IN TABUE 16) ncit -i uri•@J lDmtmipon in Quartrly

WR No. WR Bottle No. Softi NO. Sample NO. Progus Report No.. (p"a)
002712AD BM 11001 7838 F850-141-2 5,(13)

002712AE BM 09565 7833 F850-141-2 5,(13)

271154AA BM 09574 7839 F850-131-2 7. (3-5)

27115SAA BM 0 7145 G076-39-1 5,(6-8)

2711S6AA BM 09592 7546 G076-43-1 5, (6-8)

2711S7AA BM 09609 7847 G076-40-1 5, (6-8)

271138AA DM 09618 7843 G076-47-1 S,(6-8)

271142AA BM 09350 7849 G076-37-2 5. (6-8)

002250AB 8M 09369 7864 G0164-27-1 3, (12-13)

* 002250AC SM 11010 7864 G0164-27-1 5. (12-13)

OOQI56AD SM 09378 7865 G076-54-1 3, (17-13)

271143AA SM 09317 7866 G076-58-2 5. (12-13)

025102AU BM 09396 7867 G076-55-2 5.(12-13)

* 000058SAF 8M 09403 7168 G076-53-1 5. (12-1.i)

271144AA BM 09412 7869 G076-59-1 3, (12-13)

000363AD BM 09421 7870 G076-52-1 5. (12-13)

037733AC BM 09430 7871 G076-56-1 J,(12-13)

6 271145AA BM 09449 7872 G076-57-2 5,.(12-13)

000361AW BM 09458 7873 G076-51-1 7, (3-5)

271146AA BM 09467 7908 G076-61-1 _,_(9-1_I)

271147AA BM 09476 7909 G076-74-1 5,(9-11)

271148AA DM 09485 7910 G076-71-1 5,.(9-1_I)

271149AA BM 09494 7911 G076-75-1 5, (9-1 I)

000125AC BM -'501 7913 G076-64-! 5,(9-1I)

271150AA BM 09510 7914 G076-62-I 5.(9-1I)

271151AA DM 09529 7915 G076-70-1 5,(9-11)

002132AC 9M 09538 7916 r076-78-I 5,(9-1I)

271152AA BM 09547 7917 G076-77-I S,(9-11)

]S i IL
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TABLE 8. (Continued)

D.eription in Quarterly
WR No. WR Bottle No. SORI No. Sample No. PmpaM Report No... (peao )

S27153AA DM 09556 7918 G076-72-1 3. (9-11)

001758AB OM 10317 7923 G076-86-1 6. (7-9)

001757AC BM 10326 7929 G076-89-1 6, (7-9)

272681AA BM 10335 7930 G076-81-1 6, (7-9)

102233AB JM 10344 7931 G076-82-1 6, (7-9)

001868AC BM 10333 7932 G076-87-1 6. (7-9)

276495AA BM 11029 7934 G076-107-1 6.(8)

276496AA BM 11038 7984 G164-121-1 7.(3-5)

276497AA OM 11047 7985 G164-127-1 7.(3-5)

276498AA BM 11056 7986 G0395-07-1 7, (3-3)

276499AA BM 11065 7987 G0395-19-1 7,(3-5)

000362AB BM 11074 8112 G076-103-I 6.(7-9)

276500AA BM 11083 8113 0076-105-i 6.(7-9)

276501AA BM 11092 8114 G076-109-I 6.(7-9)

002708AC BM 11109 8115 G076-95-I 6,(7-9)

001756AB BM 11118 8116 0076-93-i 6,(7-9)

8140 G395-49-1 8, (5-1)

$ 8141 G395-75-1 8,9(5-8)

* 8153 G395-85-I 8,(5-8)

S1168 G395-87-I 8. (508)

* 8170 G454-15-I 8. (01-12)

3 8171 0076-129-I 8. (11-12)

• 8172 G454-03-03 7, (6-8)

* 8175 G395-97-I 8. (5-8)

* 8177 G395-99-2 8. (5-8)

• 8178 G395-101-2 8,(5-8)

1179 G395-105-2 8 (0-11)

Sst180 G395-109-3 1,04)

8184 0395-10741 8,(10_)

* 8190 C454-37-1 $, (i11-12)

'1 191 G454-39-I
"WR and' t~onle =numbers UnImb wil b' idl nsbqetrm

Mu report.

I!
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TABUE 9. CANDIDATS COMPOUND TU1M P~ AMWIYAMDI

EFFICACY DURIG MM1 RDPORT PZOO
9 i MARCH 1991 - 17 MAb CH 19

ICD No. WR 4o. WR Dotds No. SORI No.

,71761 268785 BM 0`503 7602

1819 26834 DM 06073 76Wq

1826 268841 BM 06144 7675

1830 268820 BM 0615! 7676

1831 257538 DM 06162 7677

1827 26844 DM 06171 7678

1832 268798 BM 06180 7679

1£29 268846 3M 06206 7685

1898 268911 BM 07141 7703

1899 268912 BM 07150 7704

1900 268913 BM 07169 7705

1901 268914 BM 07178 7720

1902 268915 BM 07187 7721

1903 268916 DM 07196 7722

1904 268917 aM 07203 7723

1905 268918 BM 07212 7724

1906 268919 BM 07221 7725

1907 268920 BM 07230 7726*

190t 268921 BM 07249 7727

1909 268922 BM 07258 7728

1910 268923 DM 07267 7730

1911 268924 DM 07276 7731

2008 090892 DM 0317 7730

2009 269153AA DM 08326 7800

2012 269156AA 3M 08351 7803

2013 2691i7AA IM 08362 7804

* 2014 269158AA DM 08371 7805

201$ 269159AA DM0 8380 7806

2016 269160+ BM 08399 7807

2010 269!63AA IM08 4 MO

imow
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TABLE 9. (Coniaued)

ICD No. WR No. WR BoD e No. SoRI No.

2022 269166AA BM 08451 7813

2115 002712AE aM 09565 7338

2160 27114SAA BM 09574 7839

2117 2711S6AA BM 09592 7846

2118 271157AA BM 09609 7147

2119 27115SAA 8M 096180 7848

2095 000156AD DM 09378 7865

2096 25102AV BM 09396 7867

2097 JOO585AF BM 09403 7568

2098 271144AA BM 09912 7869

2099 000363AD JM 09421 7870&

2100 037733AC BM 09430 7871 0

2102 000361AW BM 09458 7873

2104 271147AA BM 09476 7909

2107 271148AA DM 09485 7910

2108 271149AA BM 09494 7911

21i3 271152AA BM 09547 7917

2114 271153AA DM 09556 7918

2188 001758AB BM 10317 792S

"Pretiminary test results indicate activity.

iiS
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